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(CATLOORT ‘NASA C R  on TUX O R  AD NUMBIR,  ACTIVITIES I N  1964 

Photographs of the Moon*s s u r f a c e  1,000 times c l e a r e r  

than  Earth t e l e scopes  produce and a Mariner s a t e l l i t e  headed 

f o r  Mars h igh l igh ted  t h e  accomplishments of the National Aero- 

n a u t i c s  and Space Administration i n  1964. 

A t  25 minutes and 49 seconds a f te r  9 a.m. (EDT), Ju ly  31, 
- . 

-- p r e c i s e l y  the predetermined time -- the Ranger VI1 crashed 

i n t o  the Moon. 1 

For the l a s t  17 minutes of 68*-hour, 240,000-mile voyage, 7 

Ranger VI1 c l i cked  of f  4,316 ex t r ao rd ina ry  TV p i c t u r e s  of the 

l u n a r  surface.  

showing d e t a i l s  of t h e  Moon with 1,000 t imes the c l a r i t y  of 

Ea r th  te lescopes.  

S c i e n t i s t s  were j u b i l a n t  over the p i c t u r e s  

This  f l awles s ,  textbook f l i gh t  topped the n a t i o n ’ s  space 

e x p l o i t s  i n  the year 1964. It a l s o  underscored t h e  f a c t  t ha t  

1964 was a great year f o r  unmanned, s c i e n t i f i c  exp lo ra t ion  of 

space. 
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ibis f a c t  i s  f u r t h e r  emphasized by Mariner IV,  NASA's 
. .  

- ,  spacecraft now speeding on i t s  325-million-mile voyage t o  

Mars on a photographSc mission. 
_c__ - With t h e  launching of Mariner I V  on Nov. 28, the United - States  undertook i t s  most d i f f i c u l t  mission t o  date. 

Mariner w i l l  make i t s  c l y s e s t  approach t o  Mars-- about 5,900 

miles,- ,on July 14, 1965. 

During t h e  year  t h e  space agency continued i t s  I n t e n s i v e  

p repa ra t ions  f o r  the Apollo Moon landing. 

boos t e r s  were coming of f  assembly l i n e s  and massive launch 

f a c i l i t i e s  neared completion a t  Cape Kennedy. 

S p a c e c r a f t  C e n t e r  a t  Houston, with I t a  Mission Control Center, 

a l s o  neared completion. 

Giant Sa turn  

The Named 

P r o j e c t  Gemini suf fe red  a setback on Dec. 9 when a mal- 
f u n c t i o n  i n  the launch vehicle, w i t h  an unmanned spacec ra f t  a b o ~ r d ,  

fa i led on the pad. An earlier tes t ,  on April 8, was successfu l .  

The f u l l  e f f ec t  of t h e  December f a i l u r e  on the Gemini 

program was not  c l e a r  a t  y e a r ' s  end. 

But during t h e  year NASA s e l e c t e d  i t s  a s t r o n a u t s  t o  f l y  

They are V i r g i l  I. the f irst  two-man Gemini mieslon i n  1965. 

Grissom and John W .  Young, with Walter W. Shirra and Thomas 

P. S t a f f o r d  as alternates. 
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A nationwide search was launched f o r  some iQ t o  2C 

s c i e n t i s t - a s t r o n a u t s  f o r  advanced Apollo and post-Apollo 

missions.  

It was a l s o  a year  i n  which s i g n i f i c a n t  ga ins  were 

made i n  nuc lear  rocke t  propulsion, and a year i n  which satel-  

Utes , fur the ' r  demonstrated t h e i r  p r a c t i c a l  va lue .  

N A S A ' s  Nimbus weather s a t e l l i t e  photographed cloud 

condi t ions  over every square m i l e  of Earth,  and Syncom I11 

t e l e v i s e d  t h e  Olympic Games from Tokyo t o  t h e  western world. 

On Jan. 29, 1964, NASA f l i g h t - t e s t e d  i t s  powerful Saturn I 

boos ter  w i t h  t he  launching of  SA-5, t h e f i f t h  i n  a s e r i e s  of t en .  

SA-6 and SA-7 were a l s o  launched i n  164 giv ing  NASA a p e r f e c t  

r e c o r d  -- seven successes  i n  seven t r i e s  w i t h  t he  b i g  Saturns .  

Neither SA-5, SA-6 nor SA-7 launched l a t e r  i n  the  year, 

had any of t he  breath- taking drama of the  Ranger ep ic  o r  of 

a man-in-orbit ,  bu t  they were c r u c i a l  launches i n  t h a t  they 

boosted i n t o  o r b i t  payloads of around 39,000 pounds, t he  

heav ie s t  ever  l i f t e d  off  Earth.  

And they  confirmed what e a r l i e r  Centaur r o c k e t  launches 

e s t ab l i shed  - - tha t  l i q u i d  h y d m e n i s  a h igh ly  e f f i c e n t  f u e l ,  

w i th  g r e a t e r  t h r u s t  than  o ther  chemical f u e l s ,  f o r  upper 

s t a g e s  of heavy launch vehic les .  
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NASA took Centaur t o  t h e  launch pads twice i n  164 -- 0 Ti 

June 30 and Dec. 11, making a t o t a l  of f o u r  engineer ing  pe r -  

formance f l i g h t  t e s t s  f o r  t he  Centaur/l iquid hydrogen combination. 

Gains i n  nuc lear  rocice t propulsion came ir! t h e  Ta l l  of 

'611 when NASA and t h e  Atomic Energy Commission t e s t e d  two 

K i w i  r e a c t o r s  and one Nuclear Engine for Rocket Vehic le  

A p l l i c a t i o n  (NERVA) r e a c t o r  a t  f u l l  power cond i t ions  i n  the  

s h o r t  space of one month. 

The r e s u l t s  were ha i led  a s  t h e  g r e a t e s t  advance i n  

rocke t  propuls ion  s ince  Dr. Robert Goddard experimented with 

rocke t s  i n  the  1920s and '30s.  

NASA achieved s t i l l  another  milestone when i t  f lew the  

SERT I (Space E l e c t r i c  Rocket T e s t )  on J u l y  20, 

T i  rst successfu l  opera t ion  i n  space of an e l e c t r i c  rocke t  

engine and v e r i f i e d  tha t  e l e c t r o s t a t i c  ( i o n )  engines  -- which 

run longer  on f a r  l e s s  f u e l  than p resen t  r o c k e t  engines -- could 

e f f i c i e n t l y  produce t h r u s t  I n  space. 

It  was the 

A major s c i e n t i f i c  first was scored by NASA when i t s  

communications s a t e l l i t e  Syncom I11 was launched on A U G .  19 

and then was jockeyed i n t o  s t a t i o n a r y ,  synchronous o r b i t  

w i t h  Earth.  It t ransmi t ted  t e l e v i s i o n  p i c t u r e s  of the  Olympic 

Games i n  Tokyo. 

I f  If 
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On Aug. 28, NASA launched weather s a t e l l i t e  Nimbus I 

and the  world had t h e  first, night- t ime photos of i t s  cloud 

cover from space. 

I n  i t s  l l f e t i m e  of about a month, Nimbus I t r ansmi t t ed  

27,000 remarkably c l e a r  day-and-night weather 

inc luding  s h o t s  of hur r icanes  Cleo, Dora, E the l  and Gladys  

i n  the  A t l a n t i c  and typhoons Ruby and S a l l y  i n  t h e  P a c i f i c .  

What i t s  i n f r a r e d  eyes saw i n  complete darkness emerged as  

photos of s t a r t l i n g  c l a r i t y .  

p i c t u r e s  

The b igges t  s c i e n t i f i c  s a t e l l i t e  ever  launched i n  t h i s  

country -- OGO I (Orbi t ing  Geophysical Observatory) -- began 

working i n  space on Sept .  4. Weighing more than 1,000 pounds, 

OGO I c a r r i e d  20 d i f f e r e n t  experiments -- a record number -- 
submitted by s c i e n t i s t s  from seven government l a b o r a t o r i e s  

and nine u n i v e r s i t i e s .  

NASA r e sea rche r s  a l s o  harnessed the  l a s e r  ( l i g h t  ampli- 

f i c a t i o n  by s t imula ted  emission of r a d i a t i o n )  beam and used 

i t  success fu l ly  i n  1964 f o r  t r a c k i n g  a s a t e l l i t e  i n  o r b i t ,  

During the  year  NASA continued ae ronau t i ca l  r e sea rch  on 

the supersonic  t r a n s p o r t  and V/STOL ( v e r t i c a l  s h o r t  takeoff  

and landing)  a i r c r a f t ,  

a new area of research  ana made i t s  l 2 l s t  success fu l  f l i g h t  

t o  t h e  edge of space. On Sept.  17 t h e  black rocke t  a i r p l a n e  

completed f i v e  Years of powered f l i g h t .  

The X-15 reBearch a i r p l a n e  en te red  
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~~ ._ .. . . . . . 

- .  
,I. - 3 2 >-c N A S A  a l s o  stepped up t h e  t r a n s f e r  t o  i n d u s t r y  or' .IT.:-* - 

anti t echniques  i t  gained i n  t h e  f a b r i c a t i o n  of s p a c e c r a f t  anLl 

space m a t e r i a l s .  

It p a r t i c i p a t e d  i n  a broad program of i n t e r n a t i o n a l  

space r e sea rch  h igh l igh ted  b y  a n  agreement, announced on Jan.  20, 

between t h i s  country and the  U.S.S.R. A month l a t e r ,  j o i n t  

tes ts  w i t h  the  S o v i e t s  began, u s ing  NASA's Echo I1 s a t e l l i t e ,  

launched Jan. 25.  

I n  a l l ,  space a c t i v i t y  was pursued w i t h  69 c o u n t r i e s ,  

On Dec. 15 t he  San Marco s a t e l l i t e ,  designed and b u i l t  

i n  I t a l y ,  was launched from NASA's Wallops I s l and ,  V a .  S t a t i o n  

b;,r  I t a l i a n  personnel .  It was the  f i r s t  t ime i n  the  NASA 

i n t e r n a t i o n a l  co-operat ive program t h a t  a s a t e l l i t e  launch 

ope ra t ion  was conducted by a team of f o r e i l y  n a t i o n a l s .  

I t a l y  became t h e  t h i r d  n a t i o n  i n  h i s t o r y  t o  launch i t s  

own s a t e l l i t e .  The o t h e r s  were the Sov ie t  Union and t h e  Unitctl 

S t a t e s .  

I n  a d d l t i o n ,  NASA also launched the  Relay I1 and Echo JZ, 

communications s a t e l l i t e s ;  P r o j e c t  F i r e ,  launched t o  t e s t  

) ]ea t ing  of a s p a c e c r a f t  r e t u r n i n g  t o  t h e  E a r t h ' s  atmosphere frorr, 

o u t e r  space,  and Radio At tenuat ion  Measurement ( R A M )  a suborb  i t a1  

experiment t o  s tudy r a d i o  black-out i n  s p a c e c r a f t .  
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The Explorer f a m i l y  of d i v e r s i f i e d  small s c i e n t i f i c  

s a t e l l i t e s  increased more than 25 p e r  cent  i n  1964, capped w i t h  

t h e  double launching of Explorers XXIV and XXV by a s i n g l e  

Scout veh ic l e  on Nov. 21, Explorer m w a s  s u c c e s s f u l l y  

launched Dec. 21. 

The Scout had i t s  g r e a t e s t  year, p l a c i n g  seven s a t e l l i t e s  

i n  o r b i t .  

Sounding rocke t s  were used t o  launch about 150 experiments 

f o r  u n i v e r s i t y ,  i n d u s t r i a l ,  governmental and f o r e i g n  s c i e n t i s t s .  

Explorer XXVI, launched Dec. 21, completed NASA's 1964 

launch and mission schedules. O f  t h e  33 missions attempted, 

28 were successfu l  f o r  a n  average of 85 per  cent .  O f  the 

launch pad the  a t tempts  numbered 32 w i t h  28 successes  f o r  an  

87.5 percentage.  

showed b e t t e r  than 85 per cen t  successes.  

Thus NASA's 1964 mission-launch boxscore 

(Chart  Follows) 
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1964 Launches 

Results** 

Pro , jec t  Name Launch Date Launch S i t e  Vehicle Spacecraf t  

1/21 

1 /25 

1/29 

1/30 

Kennedy 

Kennedy 

Kennedy 

Kennedy 

success  success  Relay I1 

Echo I1 

Saturn  (SA-5) 

Ranr;er V I  

success  success  

success  orbit 

success  f a i l u r e (  im- 
pact, no p i c t u r e s )  

3/19 

3/27 

4/8 
4/10 

F a i l u r e  -------- Beacon Explorer A 

Ar ie l  I1 

Gemini ( G T - 1 )  

Ran 

Kennedy 

Kennedy 

Kennedy 

Wallops 

Kennedy 

White Sands 

Kennedy 

Kennedy 

Wallops 

Kennedy 

success  success  

success success  

success  success  

success  success  4/14 F t r e  

L i t t l e  Joe II/Apollo 5/13 success  success  

S a t u r n  (SA-6) 
I 
I Centaur (AC-3) 

S e r t - I  

5/28 

6/30 

success  success  

success  success  

7 f 7  success  success  

7/28 
7/31 
8/18 

Ranter VI1 
Impact Moon 

success  success  

success  success  

success  success  

Scout Re-entry 

S:jncQm I11 

Explorer XX ( I E - A )  

Wallops 

8/19 

8/25 

8/20 

Kennedy 

W.T.R.* 

W.T.R.* 

success success  

faf lure*** success  Nimbus-I 

OCO-I 9/4 Kennedy success  success  

Sa tu rn  ( SA-7 ) 

E::plorer X X I  (IMP-B) 

9/18 Kennedy success  S U C  ce s s 

Kennedy fai lure*** P a l l u r e * *  

success  'su c c e s s Scout (RFD-2) Wall op s 



Explorer X X I I  (BE-B) 

Mariner 111 

Explorer XXIII 

Exp 1 ore  r XXIV 

Expl  o r  e r XXV 

blarincr I V  

Apz~ l lo  High Q Abort 

Gemini ( GT-2) 

Centaur (AC-4) 

San Marco I 

Explorer XXVI 

11/21 

11/28 

12/0 

12/9 

12/11 

12/14 

12/21 

Kennedy 

Kennedy 

Wall op s 

W.T.R.* 

Kennedy 

White Sands 

Kennedy 

Kennedy 

Wall op s 

Kennedy 

success  

sue c e s s 

suc c e s s 

success  

success  

success  

aborted 

success  

success  

success  

success  

f a i l u r e  

success  

success  

success  

S U C C C S S  

success  

success  

success  

footnotes -  

* blestcrn T e s t  Range, P a c i f i c  Launch Operations,  Lompoc, Cal i f .  , ( former ly  
P a c i f i c  Missile Rani:e). 

1 ** Launch veh ic l e  performance -- Spacecraf t  performance 

*** Vehicle f a i l u r e  due t o  a shor t  burn placed spacec ra f t  i n t o  lower 

Explorers  24 and 25, were launched on one veh ic l e .  

o r b i t  than  planned. 

VchEie a t tempts  32; successes 28; 87.5 pe r  cent  successes  

Mission attempts 33; successes 28; 85 per  cen t  successes  
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